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A medical device (1, 4) for connecting two portions of the intestine, consisting of two coupling components (1 , 4, respecti- 
vely) which can be connected with each other, which can be inserted in the respective ends of the two parts of the intestine, and 
between which - in the coupled state - these ends f the intestine can be damped. The coupling components (1,4) comprise con- 
necting means which are provided with a projecting pin (2), connected with the first coupling component (IX and which fits into 
a continuous central aperture (3) formed in the second coupling component (4), and fixing means (5, 6) which holds the second 
coupling component (4) - in the coupled state - pressed against the first coupling component (1), while damping the intervening 
endsofth intestine. The projecting pin (2) is made hollow internally with an internal dimension which is at least 1/3 of the ex- 
ternal dimension of the first coupling component (IX the said cavity traversing the entire length of coupling component (1). The 
pin (2) has a sliding fit in the central aperture (3). The fixing m 

pling components (1, 4) which lace each other in the coupled state, adjacent to the projecting pin (2) in the first coupling compo- 
nent (IX and adjacent to the central aperture (3) Jn the scond coupling component (4X respectively. 
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Medical device for connecting two portions of the intestine, 
ancillary device for use therewith, and method for insertion 
of an intestinal button suture with the aid of this device 

The invention relates to a medical device for connecting 
two portions of the intestine, consisting of two coupling components 
which can be connected with each other- which 

respective extremities of the two portions of the intestine, and 
5 between which - in the coupled state - these intestinal extremities 
can be clamped, the said coupling components comprising campling means 
which are provided with a projecting pin, which is connected with the 
first coupling component, which pin fits into a continuous central 
aperture formed in the second coupling component, and fixing means 
10 which keep the second coupling component, in the coupled state, pressed 
against the first coupling component, while clamping the intervening 
ends of the intestine. The invention further relates to an ancillary 
device for use .therewith and a method for the insertion of an intesti- 
nal button suture with the aid of this device. 

1 5 Such a medical device is known from US patent 2,434,030. In 

the case of the device described in this patent the connection between 
the two portions of the intestinal button suture can only be made and 
maintained by manipulation of the portion of one of the components 
which projects outside the body of the patient. As a result the appli- 

20 cation of this known design is restricted to rectum/colon anastomosis. 
Furthermore this device suffers from the disadvantage that during 
convalescence the device remains projecting outside the body, so that 
there is a danger of d ama ge to the portion of the colon which is still 
vulnerable. Furthermore the device has to be adjusted and regulated 

25 by feel. 

In Dutch patent 82,213 an improvement to this device is pro- 
posed, whereby operations other than rectum/colon anastomosis can be 
performed. In fact, however the device described therein is suitable 
particularly for couplings between portions of the intestine of the 
30 oesophagus, but has little advantag for the inserti n of intestinal 
sutures with rectum/colon anastomosis. 

The invention aims at providing a medical device of the 
above-menti ned type capable of universal application for all types 



WO 81/00668 



PCT/NL80/00029 



- 2 - 

of Intestinal sutures, which is extremely easy to employ, which is 
extremely light, and which can easily leave the body and furthermore 
ensures efficient healing of the intestine. 

For this purpose the device in accordance with the invention 
5 is characterised in that the projecting pin of the first coupling 
component is made internally hollow, with an internal dimension which 
is at least 1/5 of the external dimension of the first coupling compo- 
nent, said cavity traversing the entire coupling component, wherein the 
pin has a sliding fit in the central aperture in the second coupling 

10 component, while the fixing means consist of magnets which are located 
in the parts of the coupling components, which face each other in the 
coupled state, adjacent to the projecting pin in the first coupling 
component and adjacent to the central aperture in the second coupling 
component, respectively. 

15 Although, as a result of the flexibility of the intestinal 

wall, the cross sectional profile of the coupling components is not an 
essential item, it is evidently of advantage, both from the manufact- 
uring and the manipulation viewpoints, to make the coupling components 
rotationally symmetrical. More particularly the manipulation of the 

20 two coupling components in the intestinal extremities is rendered 
easier if both coupling components are rings with a cylindrical ex- 
ternal surface and with the same ring diameter. As a result manufact- 
ure of the device is simple if the magnets in the coupling components 
are made ring-shaped with an external diameter equal to or less than 

25 the external diameter of the corresponding coupling component, and with 
an internal diameter larger than the largest pin diameter. 

The thickness of the ring-shaped magnets does not need to 
be equal to the axial length of the coupling portions. Since, in order 
to exert their effect, the magnets must be as close as possible to the 

50 end faces of the two ring-shaped coupling components which must face 
each other, and since only that portion which is located close to 
the end face contributes essentially to the closure force exerted by 
the device, the axial length of the coupling components is greater 
than the thickness of the magnets. 

55 To prevent overturning during manipulation, the axial length 

of the casing of the actual coupling components should preferably be 
greater than the thickness of th magnets. However, in order to prevent 
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residues of tissue, waste materials and the like concentrating between 
the wall of the intestine and the casing surface of the coupling com- 
ponents, it is advantageous if apertures are recessed in the magnet- 
-free portion of the cylindrical casing of the coupling components 
5 which faces away from the end faces. Furthermore, these apertures 
contribute towards a reduction in weight, which is important, because 
pressure due to the weight of the device during convalescence can 
result in damage (bed sores). 

As regards stimulation of good healing of a wound, it can 

10 be harmful if twisting of the intestinal button suture can occur. In 
accordance with a preferred embodiment of the invention the pin and 
the central aperture are given such a profile that the central aperture 
of the second coupling component can be pushed over the pin of the 
first coupling component without rotation around its axis occurring. 

15 In particular the external profile cross section of the pin and the 
internal profile cross section of the central aperture have the form 
of a regular polygon, especially a hexagon. The hexagon shape has 
advantages for manufacturing purposes, but it is naturally also possible 
to employ forms of other polygons or grooves, ribs, etc., although as 

20 a rule these are admittedly inefficient by nature. 

In accordance with a preferred embodiment of the invention 
the pin is provided at its end with an outwardly-projecting rim, longi- 
tudinal slots being provided in this end, wherein the central aperture 
in the coupling section at some distance from the end face has a broad- 

25 end portion, the dimension of which is greater than that of the rim of 
the pin, while the distance from the projecting rim of the pin to the 
- end face of the first coupling component is 2-6 mm greater than the 
said distance from the broadened portion of the central aperture to 
the end face of the second coupling component. 

30 This ensures that when a coupling is made before the magnets 

can exert a satisfactory coupling force, the two coupling components 
can no longer part, provided that the rim of the pin has reached the 
broader portion of the central aperture. 

The coupling components may be manufactured from any material 

35 which is inert in the body and which does not give rise to tissue 
reactions. However, the coupling components are intended to remain 
only temporarily in the body and, after healing f the wound (whereby 
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the tissue clamped between the rings dies) the coupling device works 
loose from the wall of the intestine and Is removed by a natural path 
together with the faeces. 

A suitable material for the body of the coupling components 
5 is an inert plastic material which can be extruded. A suitable plastic 
material is, for example, a polyester polyethylene terephthalate. 

The magnets should preferably be made from polymer- combined 
rare earth cobalt alloys, because in the non-magnetised state these 
materials can be easily machined. 
10 As a result of its simplicity of construction and Its low 

weight the device in accordance with the invention is excellently suit- 
able for Tn«^"g faultless intestinal sutures, whereby above all the 
danger of post-operative complications is considerably reduced. The 
device can be employed at all locations In the human body where intest- 
15 lnal resections are required, as in the oesophagus, the thin intestine, 
the thick intestine and the colon. 

However, colon/intestine resections are among the most diffi- 
cult operations, because frequently only a short section is left of 
the colon which lies deeply concealed in the abdomen* Manipulation is 
20 difficult at this point. 

The Invention similarly aims at providing an ancillary device 
for this type of operation, whereby colon anastomosis can be made 
easier. 

For this purpose this ancillary device in accordance with 
25 the invention is characterised by a seating knob, on which the end 
facing away from the end face of the second coupling component can be 
placed, a knob which is rounded at its front end and which can be 
placed on the end face of the second coupling component, wherein the . 
seating knob, the second coupling component and the knob, in the 
30 assembled state, form a continuous cylinder and - In the assembled 
state - can be introduced into a portion of the intestine in the 
patient's body by means of an insertion pin. 

In order to undertake colon anastomosis, in accordance with 
a first embodiment of the invention, the seating knob is screwed onto 
35 the insertion pin, wherein subsequently the knob can be attached to 
the seating knob with the second coupling component between them. This 
provides a smoothly fashioned entity which is introduced rectally into 
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the stump of the colon by means of the Insertion pin until the rounded 
knob appears at the abdomen side. Then, from externally, the coupling 
between the rounded knob and the seating knob is loosened and the 
rounded knob Is removed. In accordance with the invention an extension 
5 rod can now be fastened to the seating knob, the said extension rod 
having the same external profile cross section as the projecting pin 
of the first coupling component, and one end of which can be Inserted 
in the cavity of the pin, wherein stop means are provided for fixing 
the precise mutual position of the pin and the extension rod. Then the 

10 suture which is arranged around the end of the intestine is tightened 
until the end of the intestine contacts with the extension rod which 
now projects upwards into the abdominal cavity. Ely means of the insert- 
ion pin the coupling component is now pressed upwards, by means of 
which it is more easily reached by the operator, who now by hand brings 

15 the coupling component with the projecting pin already inserted in the 
other end of the intestine towards the projecting end of the extension 
rod, and, In the right position, pushes the projecting pin onto the 
extension rod. Whilst the operator now, with one hand, holds one end 
of the intestine and with the other hand holds the other end of the 

20 intestine, the surgical assistant slowly pulls the insertion pin with 
the seating knob fastened thereto and the extension rod fastened there- 
to downwards and out of the body of the patient, as a result of which 
the two coupling components approach each other without any mutual 
twisting being possible. Ultimately only the two coupling components 

25 are left behind in the body, with the ends of the intestine clamped 
between them. 



after removal of the rounded knob from the seating knob, before the 
extension rod has been attached to the seating knob, In accordance 

30 with a particularly favourable embodiment of the ancillary device of 
the invention, the knob can be attached to a first end of the insertion 
pin, wherein the seating knob forms the front end of a cylindrical 
sleeve, in which the insertion pin is slidably in such a manner that 
the insertion pin can be pushed through the central aperture of the 

35 coupling component placed on the seating knob. With this embodiment 
no interchanging of the rounded knob and the extensi n rod needs to 
tak place and the second coupling component is held in the precise 



To prevent the second coupling component from overturning 
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position on the seating knob by means of the insertion pin. 

In this case preferably the first end of the insertion pin 
can be inserted in the cavity of the projecting pin of the first coup- 
ling component, wherein a portion of the insertion pin which extends 
5 from this end possesses the same external profile cross section as the 
pin. In accordance with the invention the first end of the insertion 
pin portion can be detaehably fast enable in the cavity of the project- 
ing pin of the first coupling portion, whereby the coupling of the two 
coupling components is considerably simplified, 
10 The invention also comprises a procedure for provision of an 

intestinal suture with the aid of a device in accordance with the 
invention, characterised by the fact that after resection of the intest- 
ine the mucosa and the sub-mucosa are separated from the surro un d in g 
muscular layer, which is removed over a distance of several millimetres, 
15 after which the two coupling components are applied in the ends of the 
intestine and only the mucosa and sub-mucosa layers are clamped between 
the two coupling components. 

The invention will be described in greater detail in the 
following by reference to the drawings, in which some embodiments of 
20 the medical device in accordance with the invention are shown. 

Pig. 1 is a perspective view of a first embodiment of the 
medical device in accordance with the invention, in which the coupling 
components can be seen in the coupled state. 

Fig. 2 is a side view of the device as shown In fig. 1 . 
25 Fig. 3 is a perspective view of the end face of the coupling 

portions in the non-coupled state. 

Fig. 4 is a partial view of an ancillary device In accordance 
with the invention, with the second coupling component attached there- 
to. 

30 Fig. 5 shows the ancillary device as In fig. 4 after removal 

of the rounded knob and attachment of the extension rod. 

Figs. 6-8 show further phases of the use of the device as in 
fig. 4 in order to make a connection between the two coupling compo- 
nents. 

35 Figs. 9-1 6 illustrate phases in th execution of a colon 

operation using the d vices shown in figs. 1-8. 

Fig. 17 is a perspective view of the end face f a second 

OiVPl 
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embodiment of the medical device in accordance with the invention. 

Fig. 18 is a perspective view of a third embodiment of the 
medical device in accordance with the invention, where only the second 
coupling component is visible. 
5 Figs. 19a-l9e illustrate an alternative embodiment of the 

ancillary device in accordance with the invention, together with the 
use thereof. 

The medical device shown in figs. 1-3 in accordance with the 
invention consists of a first coupling component 1 with a projecting 

10 pin 2, which is hollow internally, and which fits into a central aper- 
ture 3 of a second coupling component 4. The internal dimension of the 
hollow pin 2 is at least one third of the external dimension of the 
first coupling component. The cavity in the pin 2 extends throughout ' 
the entire coupling component 1. In figs. 3a and 3b the two coupling 

15 components 1,4 are illustrated in the non-connected state, which 

indicates that ring-shaped magnets 5 and 6 are located in the end faces 
7, 8, respectively, of the coupling components 1, 4. With this embodi- 
ment, adjacent to the magnets 5, 6 in the end faces 7* 8, pointed pins 
9, 10 and apertures 11, 12 are provided, wherein the apertures in one 

20 coupling component serve to accommodate, in the connected state, the 
projecting pins of the second coupling component, and conversely. 

As shown in fig. 3, the external profile cross section of 
the pin 2 and the internal profile cross section of the central aper- 
ture 3 have the form of a regular hexagon, so that the second coupling" 

25 component 4 can be pushed, by means of its central aperture 3, over 

the pin 2 of the first coupling component 1, without rotation occurring. 
This prevents any twisting of the intestinal suture. Both of the coup- 
ling components 1, 4 have a cylindrical casing 13, 14, respectively, 
having the same ring diameter. The external diameter of the magnets 

30 5, 6 is less than the external diameter of the coupling components 1, 
4, but if desired can be equal thereto. Naturally, the internal dia- 
meter of the magnets is greater than the largest pin diameter. Further- 
more, the axial length of the coupling components 1, 4 is greater than 
the thickness of the magnets 5, 6. 

35 Apertures 15, 16 are provided in the portion of the cylin- 

drical casing 13, 14 of the coupling components 1, 4 which is free 
from magnetic mat rial, said apertures 15, 16 having a double purpose. 
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First of all they serve to discharge waste material which can be 
present between the wall of the intestine and the device, and second- 
ly these apertures 15, l6 provide a desirable saving in weight. For 
good wound healing it is always of great importance that as little 
5 pressure as possible is exerted on the portion of the intestine to be 
healed. One difficulty with the devices hitherto has been especially 
their considerable weight, which on numerous occasions has given rise 
to damage to the intestine as a result of bed sores. Ejy the provision 
of the later/al apertures 15, 16 the weight of the said devices is 
10 reduced, whereby the risk of damage to the intestine has been consider- 
ably reduced. 

Figs. 4-8 illustrate an ancillary device for the attachment 
of the medical device as shown in figs. 1-3 for colon anastomosis. As 
shown in fig. 4, the ancillary device comprises an insertion pin 17* 

15 to the end of which a seating knob 18 can be attached by means of a 
screw thread connection. At its top the seating knob 18 is provided 
with a seating 19 (see fig. 7 or 8), onto which the end of the second 
coupling component 4 which faces away from the end face 8 can be placed. 
By m eans of the second coupling component 4 a rounded knob 20 can be 

20 attached to the seating knob 18 by means of a screw thread connection, 
so that the end face 8 with the pins 10 is terminated by the knob 20. 

After insertion into the body of the patient the knob 20 is 
unscrewed and removed. Subsequently, an extension rod 21 is attached * 
to the xkx seating knob 18, thus resulting in the state shown in fig. 

25 5. This extension rod 21 has the same external profile cross section 
as the projecting pin 2 of the first coupling component 1, and its free 
end 22, vtfiich is rounded, is capable of insertion in the cavity of the 
pin 2. At the transition from the round end 22 in the hexagonal portion 
of the extension rod 21 a stop cam 23 is located which fits into cor- 

50 responding recesses 24 (figs. 3b, 6) in the projecting end of the pin 2. 

Fig. 6 illustrates the situation which is achieved after the 
extension rod 21 is pushed with its end 22 into the cavity of the pin 
2. 37 means of the adjustable stop means 23# 24 the precise position 
of coupling component 1 can be adjusted. Subsequently, by 1 wering the 

35 coupling component 1, the extension rod 1 is pushed through the central 
aperture 3 in the coupling component 4 (fig. 7)j whereby ultimately 
th coupling component 4 reaches the pr Jecting pin 2 of oupling 

( _0KP1 
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component 1 and slides oyer this until a connection is achieved between 
the two coupling components 1, 4 as a result of the magnetic force of 
magnets 5, 6 (fig. 8). 

The procedure for employing the coupling components 1 , '4 will 
5 now be discussed in greater detail with reference to figs. 9-1 6. 

Fig. 9 shows a cross section of the rectum 25 and the colon 
26, in which there is a morbid growth 27. The intestine is cut at. the 
location of the dashed lines 28 and 29* The intervening portion of the 
affected intestine 27 is removed. Over a distance of some millimetres 

10 the layer of muscle is removed from the projecting end 30 of the stump 
of the colon and prepared so that only the mucosa and sub-mucosa layers 
31 project at the end 30. 

Fig. 10 shows how the insertion pin 17 together with the 
seating knob 18, the coupling component 4 with the cylindrical casing 

# »5 14 which connects with the seating knob l8, and the rounded knob 20 
(see fig. 4) are introduced by means of a handle 32 1 via the rectum to 
the end 31 of the colon stump. 

Fig. 11 illustrates how, around this end of the intestine 30 
of the colon stump, a surgical purse suture 32 has already been applied. 

20 The rounded knob 20 is then unscrewed and removed, giving the situation 
shown in fig. 11 • Now, as indicated, the end of the extension rod 21 
provided with a threaded pin is pushed down into the central aperture 
3 of the coupling component 4, the end face 8 of which is recessible, 
and by twisting of the insertion pin 17 is fastened into the seating 

25 knob 18. 

As shown in fig. 12, the purse suture 32 is drawn tight and 
by means of the insertion pin 17 coupling component 4 is drawn up to 
the seating knob 18, so that the pins 10 are pressed through the mucosa 
and sub-mucosa layers, and the stump of the colon is drawn tautly upward. 
30 The free end 22 of the extension rod 21 now becomes an easily accessible 
point. 

At the other end of the intestine 33 with the prepared bare 
mucosa and sub-mucosa layers 34, provided with a purse suture 35 $ "the 
coupling component 1 with the projecting pin 2 is pushed forward, 
35 after which the purse suture 35 is drawn tight and attached. The pins 
9 then project through the mucosa and sub-mucosa layers. 

Subsequently, as shown in fig, 13, the projecting pin 2 of 
coupling component 1 inserted in the intestine 33 is brought forward 
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to the end 22 of the extension rod 21 and in the right position pushed 
thereon. The stop means 22, 24 ensure that the position in relation to 
the portion of the intestine 30 once selected is maintained. Then 
manually the end of the intestine 33 is pressed downwards, while at 
5 the same time the insertion pin 17 with the components 18 and 21 connec- 
ted thereto is drawn out of the body. 

As shown in fig. 14, the coupling components 1 and 4 with the 
ends of the intestines 34, 31 folded over the end faces approach each 
other. As a result of magnetic attraction the device closes up auto- 

10 matically, whilst gripping or clamping the two mucosa end's of the 
intestine. The pressure from the magnetic force ensures a water and 
air-tight seal. 

As shown in fig. 15, the round end 22 of the extension rod 
21 is now loosened from the projecting pin 2 of coupling component 1, 

15 which is now firmly connected with coupling component 4. The intestinal 
suture can now, if required, be supplemented by some stitches at the out- 
side, as shown in figs. 15 and 16. 

Pig. 16 illustrates the finally completed Intestinal suture. 
Fig. 17 illustrates an alternative embodiment of the medical 

20 device in accordance with the invention, which corresponds mainly with 
the embodiment shown in figs. 1-3, wherein, however, the pointed pins 
9, 10 and the corresponding apertures 11, 12 have been omitted. The 
corresponding parts are indicated by the same reference numbers. 

As shown by a comparison between fig. 3 and fig. 17# the 

25 magnets 5, 6 can now have a larger diameter, so that the cavity in pin 
2 can be made larger, thus facilitating improved flow in the intestinal 
canal. Furthermore, at its end the projecting pin 2 is provided with a 
rim 36 which projects outwardly. In this end, slots 37 are provided 
which extend in the longitudinal direction of the pin 2, wiereby tongues 

30 38 which can deflect inwards, are provided. The central aperture 3 of 
the coupling component 4, at some distance from the end face 8, as in 
the embodiment shown in fig. 3, merges into a broadened portion, the 
external dimensions of which are greater than those of the rim 36 of 
pin 2. 

35 If, in rder to make a connection between the two coupling 

components 1, 4, the pin 2 is pushed into the central aperture 3, the 
tongues 38 are forced inwards until the rim 36 reaches the broadened 

OMPI 
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portion of the central aperture 3, after which the tongues 38 once 
again deflect outwards. By this means the coupling components 1, 4 can 
no longer he easily separated, although the connection force created 
by the magnets 5, 6 would still be inadequate. The distance from the 
5 projecting rim 36 of the pin 2 up to the end face 7 of the coupling 
component 1 is 2-6 mm, preferably 4 ram, greater than the distance from 
the broadened portion of the central aperture 3 up to the end face 8 ' 
of the second coupling component 4. This means that there is still a 
space of 2-6 mm between the end surfaces 7, 8, when the rim 36 is 

10 located in the broadened portion of the central aperture 3. 

Fig* 18 illustrates an embodiment of the coupling component 
4 which is particularly suitable for the case when the morbid growth 
27 is present in the vicinity of the anus. The coupling component 4 
is in this case fastened by means of the end which faces away from its 

15 end face 8 to a sheet 39 provided with a layer of adhesive, said sheet 
39 being made of a plastic material. The coupling component 4 can now 
be inserted in the anus, whereby the coupling component is fixed by 
causing the sheet 39 to adhere to the skin. This ensures that when the 
closure muscle tightens, the coupling component 4 is not expelled. 

20 The coupling components 1, 4 can consist of an inert plastic 

material which is extrudable, preferably polyester-polyethylene tereph- 
ihalate. The magnets 5, 6 are preferably made from polymer-bonded rare 
earth cobalt alloys, because in the non-magnetised state these materials 
can be easily machined. 

25 It should be noted that between the magnets 5* 6 and the pin 

2, and the central aperture 3* respectively, a groove can also be pro- 
vided (as indicated schematically in figs. 19a-19e)# by means of which 
the surgical sutures provided at the intestinal extremities are to some 
extent recessed in the end face 7, 8, respectively. Ejy this means the 

30 " coupling components 1 , 4 in the connected state are brought closer to 
each other. 

Figs. 19a-l9e illustrate a particularly favourable alterna- 
tive embodiment of the ancillary device for the insertion of the coup- 
ling components 1, 4. This ancillary device corresponds partially with 
35 the ancillary device shown in figs. 4-8, wherein the corresponding 

parts are denoted by the same referen e numbers. In this case, however, 
the rounded knob 20 can be fastened to the first end 40 of the insert dm 




WO 81/00668 



PCT/NL80/00029 



- 12 - 

pin 17, while seating knob 18 together with the seating 19 forms the 
front end of a cylindrical sleeve 41 into which the insertion pin 17 
can be slidably located. In this embodiment, the initial end 40 of the 
insertion pin 17 is capable of being pushed into the cavity of the 
5 projecting pin 2 of the first coupling component 1 . The portion 42 of 
the insertion pin 17 which proceeds from this end 40 has the same ex- 
ternal profile cross section as the pin 2. When- employing the embodi- 
ment of the coupling components 1,4 as shown in fig. 17, in order to 
facilitate the inward movement of the tongues 38, a recessed portion 

10 is shaped, denoted by 43, close to the transition from the end 40 to 
the section 42 of the insertion pin 17. 

As shown in fig. 19b, when the coupling component 4 has rea- 
ched the end of the intestine, the insertion pin 17 can be pushed 
through the central aperture 3 of coupling component 4 which is locat- 

15 ed on the seating knob 18, after which the rounded knob 20 can easily 
be removed. It is now no longer necessary to employ an extension sect- 
ion 21, because it is now no longer possible for the coupling component 
4 to become loose from the seating 19, as could otherwise occur under 
certain conditions with the embodiment in accordance with figs. 4-8, 

20 before the extension rod 21 had been applied. The coupling component 

4 is now, of course, kept in position by the portion 42 which projects 

through the central aperture 3. The sleeve 41 and the insertion pin 17 

that 

naturally are of such a lengths when they reach the end of the colon 

stump they still project somewhat beyond the body. With this embodi- 
25 ment it is ouch simpler to attach the coupling components 1,4 and to 

make the connection. 

If required, the end 40 of the insertion pin 17 can be made 

in such a way that this end 40 can be detachably fastened in the cavity 

of the projecting pin 2 of the first coupling component 1 . Ely this 
30 means the pin 2 cannot work loose from the Insertion pin 17 while 

the coupling components 1,4 are being brought together. 

The invention is not restricted to the embodiments described 

above, which can be varied within the scope of the invention in 

various ways. 
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PATENT CIA IMS 

1. Medical device for connecting two portions of the intestine, 
consisting of two coupling components which can he connected with each 
other, which can be inserted in the respective extremities of the two 
portions of the intestine, and between which - in the coupled state - 

5 these intestinal extremities can be clamped, the said coupling compo- 
nents comprising coupling means which are provided with a projecting 
pin connected with the first coupling component, which pin fits into 
a continuous central aperture formed in the second coupling component, 
and fixing means which keep the second coupling component, in the coup- 

10 led state, pressed against the first coupling component while clamping 
the intervening ends of the intestine, characterised in that the pro- 
jecting pin (2) of the first coupling component (1) is made internally 
hollow with an internal dimension which is at least 1/3 of the external 
dimension of the first coupling component (1 ), said cavity traversing 

15 the entire coupling component (l), wherein the pin (2) has a sliding 
fit in the central aperture (3) in the second coupling component (4), 
while the fixing means consist of magnets (5, 6) which are located in 
the parts of the coupling components (l, 4), which face each other in 
the coupled state, adjacent to the projecting pin (2) in the first 

20 coupling component (1 ), and adjacent to the central aperture (3) in 
the second coupling component (4), respectively. 

2. Medical device according to claim 1, characterised in that 
the coupling components (1, 4) are rotational- symmetrical. 

3* Medical device according to claim 1 or 2, characterised in 
25. that the two coupling components (l, 4) are rings with a cylindrical 
external surface (13, 14) and the same ring dimeter, 

4. Medical device in accordance with one of claims 1-3, charac- 
terised in that the magnets (5, 6) are ring-shaped with an external 
diameter equal to or less than the external diameter of the correspon- 

30 ding coupling component (1, 4) and with an internal diameter larger 
than the largest pin diameter. 

5. Medical device in accordance with one of claims 1-4, charac- 
terised in that the magnetic mat rial of the magnets (5, 6) is located 
in or adjacent to th end faces (7# 8), which face each other in the 
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10 



15 



20 



25* 



30 



coupled state , of the two coupling components (1, 4), while the axial 
length of the coupling components (1, 4) is greater than the thick- 
ness of the magnets (5* 6). 

6. Medical device according to claim 5, characterised in that 
apertures (15, 16) are recessed in the magnet-free portion of the cy- 
lindrical casing of the coupling components (l, 4) which face away 
from the end faces (7, 8). 

7 # Medical device in accordance with one of the preceding claims, 
characterised in that the pin (2) and the central aperture (J) have 
such a profile that the central aperture of the second coupling com- 
ponent (4) can be pushed over the pin (2) of the first coupling com- 
ponent (1 ) without rotation around its axis occurring, 

8. Medical device according to claim 7, characterised in that 
the external profile cross section of the pin (2) and the internal pro- 
file cross section of the central aperture (3) have the form of a re- 
gular polygon, especially a hexagon, 

9. Medical device in accordance with one of the preceding claims, 
characterised in that pointed pins (10) are incorporated at a short 
distance from the circumference and vertical to the end face (8) of 

the second coupling component (4), while corresponding recesses (ll) 
are formed in the end face (7) of the first coupling component (1 ) . 

10. Medical device according to claim 9, characterised in that 
the two coupling components (1, 4) are provided both with pointed pins 
(9, 10) and with recesses (11, 12), 

1 1 . Medical device in accordance with one of the preceding claims 
characterised in that at its end the pin (2) is provided with a rim 
06) which projects outwards, while longitudinal grooves (37) are 
provided at this end, wherein the central aperture (3) in the coupling 
component (4) at some distance from the end face (8) has a broadened 
portion, the dimension of which is greater than that of the pin (2), 
while the distance from the projecting rim of the pin (2) to the end 
face (7) of the first coupling component (1 ) is 2-6 mm greater than 
the said distance from the broadened portion f the central aperture 
(3) to the end face (8) of the second coupling component (4). 

12. Medical device in accordance with one of the preceding claims 
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characterised In that the second coupling component (4) is fastened 

to a sheat (39) provided with an adhesive layer and made from a plastic 

material. 

13. Medical device in accordance with one of the preceding claims, 
5 characterised in that the coupling components (l, 4) consist of an in- 
ert plastic material which can be extruded. 



the plastic material is polyester-polyethylene terephthalate. 

15. Medical device in accordance with one of the preceding claims, 
1 0 characterised in that the magnets are made from .polymer- bonded rare 

earth cobalt alloys. 

16. Ancillary device for use with a medical device in accordance 
with one of the preceding claims 3-15* characterised by a seating knob 
(18), on which the end of the second coupling component (4) facing away 

15 from the end face (8) can be located, and a knob (20), which is rounded 
at the front end which can be placed on the end face (8) of the second 
coupling component (4), wherein - in the assembled state- the seating 
knob (18), the second coupling component (4) and the knob (20) form a 
continuous cylinder and - in the assembled state - can be introduced 

20 into a portion of the intestine in the body of the patient by means of 
an insertion pin (17)- 

17* Ancillary device according to claim 16, characterised in that 
the knob (20) can be fastened to the seating knob (18) with the seoond 
coupling component (4) therebetween. 



an extension rod (21) can be attached to the seating knob (18), said 
extension rod (21 ) having the same external profile cross section as 
the projecting pin (2) of the first coupling component (1 ) and one end 
(22) of which can be inserted in the cavity of the pin (2), wherein 
30 stop means (23, 24) are provided for fixing the right mutual position 
of the pin (2) and the extension rod (21). 

19. Ancillary device according to claim 16, 17 or 1 8, character- 
is d in that the seating knob (18) cam be fastened by means of a screw 
thread connection to the end of the Insertion pin (17)* 

35 20. Ancillary device according to claims 17 and 18, characterised 



1 ji 



Medical device according -to claim 13, characterised in that 



25 



18. Ancillary device according to claim 17, characterised in that 
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in that the knob (20) and the extension rod (21) can be fastened by 
means of a screw thread connection to the seating knob (18). 

21 • Ancillary device in accordance with one of claims 1 6-20, 
characterised in that the knob (20) which is rounded at the top is 
5 provided at its underside with a concentric groove in the end face 
at a small distance from the periphery, having a depth which is at 
least as great as the pointed pins (10) which project from the end face 
(8) of the coupling component (4). 

22. Ancillary device according to claim 16, characterised in that 
10 the rounded knob (20) can be attached to a -first end (40) of the inser- 
tion pin (17), wherein the seating knob (18) forms the front end of a 
cylindrical sleeve (4l) in which the insertion pin (17) can be slid, 
so that the insertion pin (17) can be pushed through the central aper- 
ture (3) of the coupling component (4) located on the seating knob 



2J. Ancillary device according to claim 22, characterised in that 
the first end (40 ) of the insertion pin (1.7) can be pushed into the 
cavity of the projecting pin (2) of the first coupling component (1), 
wherein a portion of the insertion pin (17) which extends from this 
20 end has the same external profile cross section as the pin (2). 

24. Ancillary device according to claim 23, characterised in that 
stop means are provided for fixing the right mutual position of the 
pin (2) and the insertion pin (17). 



25. Ancillary device according to claim 22, 23 or 24, character- 



25 ised in that the first end of the insertion pin (17) is detachably 
fast enable in the cavity of the projecting pin (2) of the first coup- 
ling component (1 ) . 

26. Procedure for making an intestinal suture with the aid of a 
medical device in accordance with one of claims 1-1 6, characterised 
30 in that after resection of the intestine the mucosa and sub-mucosa are 
separated from the surrounding layer of muscle which is removed over 
a distance of several millimetres, after which the coupling compon nts 
(1, 4) are applied in the ends of the intestine and only th mucosa 
and sub-mucosa layers are clamped between the two coupling components 



15 



08). 



35 



(1, 4). 
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